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EIC_NET status: post-Summer

EIC_NET 2021/2022 Annual Report available at: https://cernbox.cern.ch/index.php/s/fhcWqVKbYCg6Am7
CSN3 – EIC_NET: settembre 2022: https://agenda.infn.it/event/32062/contributions/176243/attachments/96768/133401/CSN3-20220920-PA-EIC_NET.pdf

https://cernbox.cern.ch/index.php/s/fhcWqVKbYCg6Am7
https://agenda.infn.it/event/32062/contributions/176243/attachments/96768/133401/CSN3-20220920-PA-EIC_NET.pdf
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EIC Project

EPIC Collaboration

EIC_NET Initiative

2021/2022 achievements 
& 2024 plan

Last meeting (Giornata Nazionale Catania 30/6-1/7
https://agenda.infn.it/event/30932/

https://agenda.infn.it/event/30932/


Status EIC project: a little bit of US politics
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10 August 2021

17 August 2022

(it was originally proposed at $2 Trillion)

10 March 2022

Tortuous legislation path delayed/curbed funding for EIC for 
FY22 but FY23 and next years look much better

Budget approval for FY22 (Sep21/Aug22) delayed until March 2022!

1
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Status EIC project: timeline
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The thinner bars indicate that R&D and design 
can continue at a small level beyond CD-2 and CD-3

Construction Phase

CD-2/3A moved to Jan 2024
October 2023 pre-TDR

CD-3 moved to April 2025
TDR end of 2024/Jan 2025

As detector we need to be 
ready by Jun 2031

(Italian community focused on 
“detector 1”)



Status EIC project: funding
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Inflation Reduction Act: 
$217M to Nuclear Physics
in FY22 to be spent by 
FY27.
• EIC (to get to CD-2) –

may end up in the 
$110M-$138M range

• (also funds to complete 
MOLLER@JLab, HRS@FRIB, 
GRETA@FRIB, and for 0nubb 
(to get to CD-1))

IRA funds can ONLY be used for project scope, but NOT to 
add scope
Because they can be spent up to FY27 they (or some of them) 
can provide a buffer against "esercizio provvisorio – continuing 
resolutions"

CD-2 CD-3

From R. Ent/E. Aschenauer 11/09/2022

With all needed caveat,
project passed non-returning point most likely



Status EIC project: the accelerator
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Many developments in critical R&D for accelerator design
https://indico.bnl.gov/event/15342/contributions/64650/attachments/42380/70993/2022-07-26-EICUG-Satogata-AcceleratorDesign.pdf

T. Satogata@EICUG meeting – July2022

Ø design consolidation of different components 
needed

Ø no show stoppers
Ø R&D needed in different areas but not critical
Ø HSR Vacuum upgrade needed due to higher 

current and shorter buch length:
• resistive-wall impedance
• e-cloud buildup

Solution identify in copper-clad (to reduce 
resistivity) and aC (amorphous Carbon) thin 
film to reduce secondary electron yield

https://indico.bnl.gov/event/15342/contributions/64650/attachments/42380/70993/2022-07-26-EICUG-Satogata-AcceleratorDesign.pdf


EIC accelerator: international contributions (& INFN)
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T. Satogata@EICUG meeting

INFN acceleratori involvement?

See A. Gallo @ INFN Acceleratori workshop
(Milan April 2022)
https://agenda.infn.it/event/29704/timetable/#20220407

https://agenda.infn.it/event/29704/timetable/


EIC and high-level governance
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Shown by R. Ent & E. Aschenauer, 9th June Det-1 Gen. Meeting

DoE meeting with "main" funding agencies 
about EIC governance
8 April  (D. Bettoni for INFN)

16 June INFN in-camera meeting with DoE 
(Washington)

à next months we will need to see how it is 
practically shaped this "dual" bodies 
governance and actual role ("CERN-like 
but...")

First kick-off  RRB meeting: 12-13 October



Status EIC project: eRD "targeted" funding + FY23
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Project Topic

eRD101 Modular RICH / aerogel RICH

eRD102 Dual-radiator RICH

eRD103 High-performance DIRC

eRD104 Silicon service reduction

eRD105 SciGlass

eRD106 Forward EMCAL

eRD107 Forward HCAL

eRD108 Cylindrical / planar MPGD

eRD109 ASICs / electronics

eRD110 Photosensors

eRD111 Silicon tracked (excluding electronics)

eRD112 AC-LGAD (including ASIC)

eRD113 Sensors for silicon trackers

GE-RM2

BA-BO-CS-CT-FE-LNF-LNS-RM1-SA-TO-TS

BO-FE-CS (SiPM) + TS-GE (LAPPD)  (TO in FY22) 

BA-TS-PD

Focus on detector R&D common to 
protocollaboration proposals

Resources finally allocated by EIC 
project in April 2022 for FY22 (7 
months delay due to US delayed 
approval of Federal Budget): 265 k$

• Resources mainly for post-doc and/or 
PhD positions

• eRD projects as a space to build 
alliances/consortia for detectors

• Agreed unique SoW for INFN à "sigla" EIC_RD as "external funds"
• Negotiated INFN Statement of Work for the three projects where we got funding à del. CD 16387 -22/7/2022 
• Call FY23 by 1st October: filled by various EIC_NET groups!

TO

(streaming readout)

BA-TS-PD
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EIC Project

EPIC Collaboration

EIC_NET Initiative

2021/2022 achievements 
& 2024 plan



Status of EIC project: 2022 a year of "coalescence"
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Jan/Feb: waiting for DPAP report
8 March DPAP report presented orally in a open session https://www.bnl.gov/dpapanelmeeting/
à both ATHENA and ECCE recognized as solid proposals, satisfying YR requirements
à ECCE selected as reference design
à many follow-up meetings and Steering Committee formed by previous leadership of ATHENA/ECCE
à decision to move on toward a one detector/Collaboration joining efforts
à wide consultation also within EIC_NET community

29 April: first meeting of new "Detector 1" Collaboration
May: creation of transitional Working Group
July: EICUG meeting (Stonybrook) à EPIC Collaboration is born [300 attendants, 100 in presence, important 
INFN attendance, noted!] 
August: consolidation of magnet design/option
by October: adoption of EPIC Charter + leadership election 

INFN contribution 
(dRICH / Si-Vertex) firmly 
established in detector design

After Catania meeting

https://www.bnl.gov/dpapanelmeeting/


EPIC: geography
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ePIC: the electron Proton/Ion Collider Experiment



EPIC: demography
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Italy is (after India) second largest 
non-US country parteicipating in 
terms of institutions

INFN in EPIC:
• 1/5 member of the interim Steering 

Committee: Silvia Dalla Torre TS
• 4/60 WG conveners (A. Bressan TS, 

S. Dalla Torre TS, R. Preghenella BO, 
M. Radici PV)

• 1/8 member of the Charter 
Committee (P. Antonioli BO)

• à all 15 RL of INFN units are 
members of the Colaboration boardl



EPIC: Sub-System interests
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+ Computing/Software and DAQ



ePIC: on-going discussion towards pre-TDR 
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+ (from INFN-perspective):

"space" optimization for dRICH remains 
critical. ECCE community was clearly less 
dRICH oriented in design

TOF AC-LGAD layer seems more a complication 
can something helpful for dRICH (instead of a 
tracker behind dRICH)

potential synergies between dRICH and PID 
backward depend on the choice of technology 



ePIC: the magnet, at the end
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at EICUG meeting 
• confirmed ECCE proposal tracking performance overevaluated due to lack of materail budget for support structures
• concerns about re-use of BABAR/sPHENIX magnet
à towards new magnet (Jlab/CEA project) from backup solution to "plan-A"

in the meantime (update at EPIC meeting 18/08)

a) BaBar magnet re-use officially rated "high risk"
b) conductor choice (Al) for ATHENA design not feasible!
c) to make a robust (>1.5 T) magnet a solution is possible
increasing conductor layers (Cu) from 4 to 6

d) magnet might operate at 2T, certainly safe 1.5-1.7 T

😊 no big impact in geometry and material budget
😊 performance within YR requirements
🤨 + 5 M$ in costs (total 15 M$)

🙃 "ECCE was wrong, ATHENA not feasible, DPAP 
advised  for the more risky option." 



Preparing for pre-TDR "Preliminary design"
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How to get involved (EIC_NET)
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+ eic_net-tracking• Monday meeting for simulation likely to be moved to other day/time
• SiPM electronics is meeting on Tuesday at 9:00 AM



How to get involved (ePIC)
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https://indico.bnl.gov/category/402/

https://indico.bnl.gov/category/402/


How to get involved (ePIC)
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https://lists.bnl.gov/mailman/listinfo

https://lists.bnl.gov/mailman/listinfo
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EIC Project

EPIC Collaboration

EIC_NET Initiative

2021/2022 achievements 
& 2024 plan



EIC_NET status: a growing community
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A growing community with different background:
COMPASS, JLAB/CLAS12, ALICE, ATLAS, CMS, STAR, DARK SIDE, ...

Salerno and Pavia groups join EIC_NET and we hope it is 
just an "arrivederci" to RM1



EIC_NET: a growing community
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• TO, PD, RM2, SA à sigle (>= 1 FTE)
• PV, SA à new groups
• note FE (under DTZ) has a CTER (1 FTE) for EIC
• due to EIC-timeline, "EPIC" (since 2023) should be then considered "in 

fase di R&D e costruzione" up to 2029 [INFN-CSN3-QA-50 c. 12]

Note that as FTE we are largely exceeding agreed plan (EoI)
20 FTE was target for 2024



CNS3 budget session + plans
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Positive evaluation by referee/CSN3:
Requests: 487 kEU (missioni 185 kEU)
Funded: 325 kEU (missioni 117.5 kEU) 

• Indication to grow FTE but general positive attitude!
• Understanding in 2024 we will move to sigla (EPIC)
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EIC Project

EPIC Collaboration

EIC_NET Initiative

2021/2022 achievements 
& 2024 plan

Note: more information in slides provided meeting the referees (31/08/2022)
https://agenda.infn.it/event/32343/

https://agenda.infn.it/event/32343/
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See next talks and report to CSN3



Dissemination work/ EIC_NET is improving its footprint
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• SIF 2021 S. Dalla Torre, Stato del progetto EIC
• F. Ameli et al., Streaming readout for next generation electron scattering experiments , Eur. Phys. J. Plus 137 (2022) 8, 958
• INNF2022, S. Vallarino,  The dual Ring Imaging Cherenkov detector for the Electron-Ion Collider
• INFN2022, C. Chatterjee, Particle Identification by the forward and backward RICHes of ATHENA proto-collaboration at EIC
• INFN2022, N. Rubini, SiPM response to radiation damage and annealing treatment for the EIC dual-radiator RICH
• INFN2022, S. Kumar, Performance simulation studies for the tracking detector at the Electron-Ion Collider
• “From RHIC to EIC”, M. Contalbrigo, eRD102 - Forward RICH (dRICH)
• “From RHIC to EIC” P. Antonioli, eRD110 - Photosensors
• 15th Pisa Meeting on AD, S. Dalla Torre, ATHENA at EIC
• Otranto School, S. Fazio, Physics at the future   Eletron-Ion Collider  
• QCD@Work D. Elia, EIC as the next QCD collider
• ICHEP, L. Rignanese, A SiPM-based optical readout system for the EIC dual-radiator RICH (poster)
• NDIP R. Preghenella, A SiPM-based optical readout system for the EIC dual-radiator RICH
• HF-WINC, P. Antonioli, Quarkonia and heavy flavour at EIC
• RICH2022, S. Vallarino, “The dual Ring Imaging Cherenkov detector for the Electron-Ion Collider” (poster)
• RICH2022, R. Preghenella, A SiPM-based optical readout system for the EIC dual-radiator RICH
• RICH2022, C. Chatterjee,  Simulation studies related to the particle identification by the forward and backward RICH detectors at Electron 

Ion Collider
• SIF2021, N. Rubini, SiPM response to radiation damage and annealing treatment for the EIC dual-radiator RICH

Set-up of a EIC_NET Conference Committee: P. Antonioli, M. Contalbrigo, D. Elia, M. Ruspa

https://static.sif.it/SIF/resources/public/files/congr21/ri/DallaTorre.pdf
https://doi.org/10.1140/epjp/s13360-022-03146-z
https://agenda.infn.it/event/22084/contributions/168598/attachments/90553/122100/slides_QuintoIncontro_SimoneVallarino.pdf
https://agenda.infn.it/event/22084/contributions/168580/attachments/90547/122093/Chatterjee_INFN2022.pdf
https://agenda.infn.it/event/22084/attachments/90730/122451/Rubini.pdf
https://agenda.infn.it/event/22084/attachments/90730/122448/Kumar.pdf
https://indico.bnl.gov/event/15479/contributions/64005/attachments/41444/69437/dRICH_BNL_new.pdf
https://indico.bnl.gov/event/15479/contributions/64010/attachments/41447/69438/eRD110-20220608.pdf
https://agenda.infn.it/event/22092/contributions/167331/
https://agenda.infn.it/event/30254/contributions/163225/attachments/93955/128359/Fazio_Otranto_2022.pptx
https://agenda.infn.it/event/20170/contributions/172877/attachments/93026/126841/D.%20Elia%20-%20EIC%20QCD%40WORK%2027.6.2022%20V3.pdf
https://agenda.infn.it/event/28874/contributions/169588/
https://indico.cern.ch/event/883427/contributions/4921747/attachments/2480840/4258748/20220715-HFWinc-PA.pdf
https://indico.cern.ch/event/1094055/contributions/4931653/attachments/2509144/4312198/%5B20220915%5D%5BRICH2022%5D%20SiPM%20dRICH.pdf
https://indico.cern.ch/event/1094055/contributions/4932168/attachments/2507759/4309478/Chatterjee_RICH2022_v4.pdf


Grow an EIC generation à EIC school
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• A PhD starting next year it could be an experienced post-doc / young researcher at time of first collisions @ EIC 
à future leaders

• Building on JLab community + HERA diaspora, we have juniors and many LHC-native researchers to be trained on 
DIS, 3D structure of the proton, etc. We need to be “EIC-physics ready”

During next 8 years it will be critical to grow an EIC generation!

• We understood from referees no 
funds available in CSN3 (we asked 
a contribution in missions)

• On-going discussions with CFNS 
(SBU) and CEA (France) for a 
“European EIC school” 
(STRONG2020++)

Corigliano Calabro
October



NuPecc 
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https://indico.bnl.gov/event/15342/contributions/64652/attachments/42455/71182/EICUG_NuPECC_2022_Sabatie.pdf

• Bottom-up consultation in progress for next long range plan
• EIC should have a space (within a EU agenda …)
• Contributions prepared by EICUG group
• Contributions prepared by national communities
• EIC_NET: P. Antonioli, M. Radici à draft à submit

https://indico.bnl.gov/event/15342/contributions/64652/attachments/42455/71182/EICUG_NuPECC_2022_Sabatie.pdf


Summary and outlook
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• EIC project well on track and very close to be "secured": 
CD-2/3A next big milestone (approval Jan 2024, pre-TDR October 2023)

• EPIC Collaboration for "Detector 1" formed, INFN contribution clearly delineated 
building on seminal work in 2019-2021. Now time to build alliances for dRICH.

• INFN participation taking shape, moving from networking to experiment-mode,
FTE exceedings target. 2023 should be "last year" as _NET. Tension on resources
during next two years (both on missions and consumo).

• Critical R&D for INFN under way:
Ø dRICH prototype tests: general performance, aerogel, pressurized Argon option
Ø selection of technology for photosensors (SiPM as baseline, LAPPD as plan "B")
Ø ASIC and FEE (and DAQ) R&D made accordingly
Ø simulation effort toward pre-TDR

• take a seat on EIC physics and grow an EIC generation



EPIC logo context under way, stay tuned!
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[ and more...]
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Status EIC project: 1 year ago recap
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February 2021: EIC Conceptual Design Report: https://doi.org/10.2172/1765663
8 March 2021 Yellow Report released: https://arxiv.org/abs/2103.05419
March 2021: Call for detector proposals: https://www.bnl.gov/eic/CFC.php
March: First meetings of protocollaborations 
28 June 2021: CD-1 passed "completion of the project Definition Phase and the conceptual design."
2-7 August 2021 EICUG meeting: https://indico.bnl.gov/event/11463/
10 August 2021 call EIC Detector R&D FY22: https://indico.bnl.gov/event/10974/contributions/53172/attachments/36485/59965/Detector_RD_Plan_Aug10.2021.pdf

20 September 2021: presentation at CSN3: https://agenda.infn.it/event/27668/contributions/140795/attachments/84822/112386/EIC_NET_CSN3_20092021.pdf

1st December 2021: experiment proposals sent to DoE (ATHENA, ECCE, CORE)
13-15 December 2021: first meeting of Detector Proposal Advisory Panel vis à vis proto-collaborations

2 INFN contributors
57/414 INFN in authors team

August 2021 Marco Radici elected vice-chair of EICUG SC
September 2021 Silvia Dalla Torre elected spokesperson of ATHENA

https://doi.org/10.2172/1765663
https://arxiv.org/abs/2103.05419
https://www.bnl.gov/eic/CFC.php
https://indico.bnl.gov/event/11463/
https://indico.bnl.gov/event/10974/contributions/53172/attachments/36485/59965/Detector_RD_Plan_Aug10.2021.pdf
https://agenda.infn.it/event/27668/contributions/140795/attachments/84822/112386/EIC_NET_CSN3_20092021.pdf


Status EIC project: the detector(s)
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1st December 2021: experiment proposals sent to DoE (ATHENA, ECCE, CORE)
13-15 December 2021: first meeting of Detector Proposal Advisory Panel vis à vis proto-collaborations



Few physics highlights
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spin of the proton
gq

colinear PDF

proton mass

nPDF



INFN contribution to ATHENA proposal
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INFN supported ATHENA proto-collaboration efforts for a general purpose 
detector at IP6 able to cover all EIC science programme. 
Thanks to previous work on YR + INFN EoI (Nov. 2020), INFN was very well 
placed in  ATHENA organization:
• Coordination Committee: 1/8 (S. Dalla Torre à then spokesperson)
• Working Group Conveners: 5/37 
• Charter Committee: 1/14 (M. Ruspa)
• Nomination and Election Committee: 1/6  (P. Antonioli)
• EIC Silicon Consortium Coordination Board: 1/6 (G. Contin) 

ATHENA proposal published on JINST in 2022
Ref: JINST_063P_0522



Annual Report 2022
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updated @ 23 July

EIC_NET 2021/2022 Annual Report available at: 
https://cernbox.cern.ch/index.php/s/fhcWqVKbYCg6Am7

https://cernbox.cern.ch/index.php/s/fhcWqVKbYCg6Am7


EIC_NET 2021/2022: consolidating the community
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Main Indico entry: https://agenda.infn.it/category/1147/
Giornate Nazionali held in December 2021 and June 2022

https://agenda.infn.it/event/30932/https://agenda.infn.it/event/28762/

• 50 attendants each meeting/ hybrid-mode with preference for "in presence"
• good occasion to involve new groups (SA, PV, TO...)

Ø bi-weekly meetings for dRICH/simulation and physics performance every Monday
Ø tracking activity within EIC Silicon Consortium flow 
Ø national meetings ("online"): 31 Jan, 28 Mar, 3 Oct, 5 Dec 

EPIC's life is also plenty of weekly meetings. WGs with active INFN presence:

Bi-weekly general meetings
+ (in presence): 2 Collaboration meeting/year
Ø 9-13 Jan 2023 (JLab)
Ø July 2023 (Europe, possibly Warsaw)

https://agenda.infn.it/category/1147/
https://agenda.infn.it/event/30932/
https://agenda.infn.it/event/28762/
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Synergies with ALICE and NA60_PLUS

• document elaborated with 
ALICE and NA60+ 
colleagues following 
EIC_NET inititative

• meeting at CERN July 2021
• submitted to CNS3 and GE 

June 2022
• INFN very well positioned 

to maximize impact on all 
three experiments

• R&D requests/INFN 
funding already 
coordinated in 2023

Common areas:
• MAPS@65 nm
• SiPM
• Aerogel
• (LAPPD)
• Digital SiPM

Document available here: https://cernbox.cern.ch/index.php/s/C7QUuny57ibvmxJ

https://cernbox.cern.ch/index.php/s/C7QUuny57ibvmxJ


Radiation levels @ EIC
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EPIC: software model
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Intense (and complex) review by the WG (confirmed then by an independent expert panel later in August)

Code repository: 
Ø github + gitlab/EIC
Geometry description & detector interface:
Ø dd4HEP
Data model:
Ø PODIO for management
Ø EDM4hep 
Reconstruction framework
Ø JANA2

Key decisions

Existing code under Gaudi/Juggler or Fun4all under adapatation re-use for JANA2 @ JLAB



The foreseen schedule (@ ATHENA submission time)
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Note added:
Now more or less a one year shift but schedule remains indicative of when we will need to start procurement (in 
2026) and construction peak effort (since late 2028)



Milestone
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Nota su richiesta referee (aiuto db va aggiornato dai referee....)
Milestone 3 modifcata: "Presentazione schema di ottimizzazione delle dimensioni dei sensori CMOS 
65 nm stitched per EPIC tracker sulla base della resa di produzione da ER1 ITS3”
Milestone aggiuntiva: "Misura in campo magnetico delle performance di prototipo 
LAPPD" (31/12/2023)


